I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Chronic subdural hematoma (CSDH) is an old liquefied clot of blood underneath the dura and arachnoid membrane. CSDH mostly occurs in patients aged above 60 years having brain atrophy.\[[@ref1]\] Other predisposing factors include cerebral degeneration, trauma, coagulopathy, and intracranial hypotension.\[[@ref2]\] Clinically, patients may present with features of that of stroke or those of raised intracranial pressure. In the elderly age group, patients of CSDH have impaired cognitive functions in the form of transient memory loss or language impairment.\[[@ref3]\] These subtle symptoms can be confused with early dementia and other neurodegenerative diseases.\[[@ref4]\] The aim of this observational study was to identify any statistically significant improvement of cognitive functions following burr hole evacuation of CSDH.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

A prospective observational study of 30 patients of CSDH was carried out from January 2015 to December 2016 at a tertiary-level Armed Forces Hospital. The study had 23 male and seven female patients, with age ranging from 7 to 85 years. The cognitive function of each patient was assessed at admission and 24 h after surgery using Mini-Mental State Examination (MMSE) scale. The clinical, cognitive assessment and radiological data were collected and analyzed. The lesions were diagnosed by computed tomography (CT) head. Two standard burr holes on the frontal and parietal regions were made along with evacuation of CSDH till the returning fluid was clear. As a protocol, noncontrast CT (NCCT) head was done within 24 h of surgery. The data were analyzed for age and sex; thickness and side of CSDH; and pre- and postoperative clinical improvement and improvement in cognitive deficit. We measured the cognitive status using MMSE on admission and at 24 h after surgical evacuation of CSDH. Cognitive impairment was confirmed when the recorded MMSE score was \<23 out of 30. MMSE score of 23 or less is generally accepted as indicating cognitive impairment.\[[@ref5]\]

Inclusion criteria {#sec2-1}
------------------

All cases of CSDH irrespective of age and sex were included in the study.

Exclusion criteria {#sec2-2}
------------------

All cases of:

Acute and subacute subdural hemorrhageCases of CSDH who were managed conservativelyKnown cases of dementia.

Statistical analysis {#sec2-3}
--------------------

Data of all the patients were collected and analyzed using paired *t*-test and Wilcoxon signed-rank test. In all circumstances, a *P* \< 0.05 was considered statistically significant.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

There were 23 men (76.6%) and seven women (23.3%), with age ranging from 7 to 85 years. Fourteen patients had left-sided CSDH, 13 had right-sided CSDH, and the remaining three patients had bilateral CSDH as shown in [Table 1](#T1){ref-type="table"}. Mean size of hematoma was 17.9 mm.

###### 

Site of lesion on noncontrast computed tomography head
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The preoperative mean MMSE was 22.97, whereas the postoperative mean MMSE was 26.60. The chief clinical symptom of cognitive impairment was present in 20 patients (66.6%). There were headache in 15 patients (50%), motor deficits (monoparesis or hemiparesis) in 12 patients (40%), and dysarthria in five patients (16.7%) \[[Table 2](#T2){ref-type="table"}\]. The incidence of preoperative cognitive impairment was 58.3% (7 out of 12) in patients \<65 years of age, whereas it was 72.5% in (13 out of 18) in patients \>65 years of age. There was no statistical significance between the clinical symptoms in relation with age (*P* \> 0.05) \[[Table 2](#T2){ref-type="table"}\]. However, in our study, we found a statistically significant improvement postoperatively in cognitive impairment, headache (*P* = 0.00), motor deficit (*P* = 0.01), and dysarthria (*P* = 0.046) \[[Table 3](#T3){ref-type="table"}\].

###### 

Clinical symptoms in relation with age
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###### 

Comparison of pre- and post-operative symptoms
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D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

The overall incidence of CSDH is high between the fifth and sixth decades as per the available literature.\[[@ref1][@ref2][@ref3]\] The symptoms and signs of CSDH vary from subtle cognitive deficits to frank hemiplegia. The symptoms include change in the level of consciousness, dysarthria, psychomotor deterioration, headache, and vomiting, resulting from an increased intracranial pressure.\[[@ref6][@ref7]\]

The symptoms of increased intracranial pressure are common among young patients, but focal neurologic deficit and cognitive impairment are common among elderly.\[[@ref3]\] The study conducted by Ye *et al*.showed that headache was common in patients below 65 years of age, while cognitive impairment was a predominant symptom in patients above 65 years of age. Our study has also revealed similar outcome parameters \[[Table 2](#T2){ref-type="table"}\].

CSDH can have a bizarre clinical presentation. It can vary from incidental fever and urinary incontinence to the central nervous system (CNS) manifestations such as headache, altered consciousness, aphasia, motor weakness, seizure, and vomiting.\[[@ref8]\] A detailed history along with high index of clinical suspicion is required in elderly patients who present with subtle cognitive impairment. Such patients should be assessed by MMSE and NCCT head along with neurosurgical consultation. However, 40% of patients with CSDH have a clinical presentation akin to other neurodegenerative diseases such as stroke, dementia, and tumors.\[[@ref6]\] Although literature suggests that neuropsychiatric symptoms are common in elderly patients with CSDH, the number of objective studies to prove that are limited.\[[@ref3][@ref7]\]

Dementia is a progressive, irreversible syndromic disorder which has multifactorial etiology. It has ill effects on health and has a high economic burden on society and nation as a whole.\[[@ref7][@ref9]\] Various studies have, however, enumerated multiple causes of reversible impairment of neurocognitive functions and dementia.\[[@ref9][@ref10][@ref11]\]

Dementia which is reversible is usually associated with cognitive or behavioral symptoms which can be resolved once the primary etiology is treated.\[[@ref12]\]

The literature review has shown that frequency of reversible dementia is up to 23%.\[[@ref13][@ref14]\] Some of the most common causes of reversible dementia are alcohol, iatrogenic dementia, depression, leading to cognitive impairment, neurosurgical causes, such as normal pressure hydrocephalus, CSDH, and tumors. Metabolic disorders such as hypothyroidism, hypoparathyroidism, Vitamin B12 deficiency, and CNS infections such as neurosyphilis and HIV have also been implicated as possible causes of reversible dementia.\[[@ref4][@ref13][@ref15]\]

It is, hence, imperative to identify early and treat these reversible causes of dementia. The cognitive impairment associated with CSDH is mostly reversible by surgical intervention.

A study conducted by Ye *et al*.\[[@ref3]\] documented that there was a statistical significance between age and preoperative cognitive impairment and headache (*P* \< 0.05). In our study, we however did not find any significant correlation between age and preoperative cognitive impairment and headache \[[Table 2](#T2){ref-type="table"}\].

In our study, 17 (85%) of the 20 patients with initial MMSE \<23 showed cognitive improvement (postoperative MMSE \>23). These results are quite comparable to the study by Ye *et al*. in 2008,\[[@ref3]\] where approximately 50% of patients with CSDH were suspected of having dementia on admission and the surgery showed improved cognitive outcome in 70% of these patients. In our study, the postoperative improvement in cognitive impairment was statistically significant with *P* = 0.00. We also found a statistically significant improvement in motor deficit, *P* = 0.00 and dysarthria, *P* = 0.046 \[[Table 3](#T3){ref-type="table"}\].

Hence, CSDH should be an important differential diagnosis of reversible dementia. Early evacuation though primarily is done to reduce headache, improve motor function, and stabilize, the patient has also shown improved cognitive outcome.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

Dementia and various other neurodegenerative diseases mimic CSDH in its clinical manifestations. A high degree of clinical suspicion for CSDH should be kept against the background of cognitive impairment. Such patients should have early imaging and prompt surgical intervention to alleviate cognitive impairment.
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